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Abstract (Basic) : JP 2120231 A 

The ion beam sputtering appts . has 4 targets i.e., Bi203, SrO, CaO, 
and CuO. The oxide layer is made to grow on a baseplate periodically by 
sputtering the targets periodically with an ion beam in the following 
order and the combination of the target i.e., (1) Bi203 , (2) SrO and 
CuO, (3) CaO and CuO, (4) CaO and CuO, (5) SrO and CuO, (6) Bi203 . 

A target made of (Bi203)l-x (PbO)x, in which x is more than 0 and 
up to 0.1, may be used as the substitute for Bi203 . In the process 
layer formation high frequency radio waves are introduced into the 
vacuum chamber. 

Conventional methods need high temp, (higher than 850 deg . C) 
thermal processing. Conventional products have uneven surface and low T 
zero values. This method is able to synthesise single phased and single 
crystal epitaxial membrane with high T zero (107 K) at low temp- (5pp 
DWg.No la, lb/2) 
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{54) PRODUCTION OF SUPERCONDUCTING THIN RLM OF OXIDE 

(57)Abstract: 

PURPOSE: To readily laminate and grow a superconducting thin film of Bi-based oxide showing superconductivity at about 107K 
on a substrate at low temperature by sputtering ionic beam against four kinds of targets in the order of Bi203, SrO and CuO. CaO 
and CaO. CaO and CuO, SrO and CuO and Bi203. 

CONSTITUTION: In the above-mentioned method, periodic structure of (Bi.O)2 atomic layer/(Sr.Ca.Cu.O) perovskite type 
structure/(Bi,0)2 atomic layer ...is artificially laminated and grown in a specific direction of axis c in a crystal structure of Bi- 
based oxide superconductor. For example, in obtaining Bi-based 11 OK superconducting phase, sputtering is periodically carried out 
in the order of (Bi.O) layer (Sr.Cu.O) layer (Ca.Cu.O) layer -* (Ca.Cu.O) layer — ►(Sr.Cu.O) layer (Bi.O) layer. In the 
operation, the substrate temperature is 500-800** C and partial pressure of 02 gas on the substrate is maintained at >2 x 10- 
4Torr .so that an epitaxially grown superconducting thin film of Bi-hased oxide is obtained. 
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U ^ - (Appl. Phya. Lett.)^53, 427M ^ X ^ 

^ ha >;K/<y ^^^m^^. Bi,Sr,Ca.CuOM«:d^ 

83K-C -e D cttHeisi«*'ii 6 * o 

V V ^ X W ^ ^ (Appl. Phys. Lett,) ^53, 337M <0 j: 
IC/^rt^X U-^r- «rffiv», ^-O^j^t 

5 <btc» = <0^tefc UT«i, 0ll;tiX, r-f^^ 
yy < i^y ^ (Appl. Phys. Lett.)^S3. 624 

M<OX.o *::Bi.Sr,Ca,Cu L>::.«3|| 

CaO t CuO. CaO fc CuO, SrO t CuO, Bi,0,O HI ffl 
v^T^ > tr- AX/t 7 ^ 1-* c 4: J: »)^»I6«f 

X Oft »J »C(Bi,03),^,(PbO),(>t ft U0<x^0.1)<O» 
fit <: ffl t ^ 4 ^ IB K f fc je f i i» » jK O $4 iS ^ ^ 4: . 
fifclR 7^ D -t X tf> *c US 4" *c fl5 f8iife(RF) «• a» A 
i- & fi9 Kfitf b^^ie^Ul R O »ig ^ 2i o 

#^<0ctt^ffiJJC(BiO2IS^«/(Sr Ca Cu.0)'< n r 
X/^^ hS®/(Bi.0)2lS^®...O^^|Jl3t«:AXft<7 
(Cf||@4£ft$-^'& ^co-C. 09;t(XBi;^llOKaf£« 
«r (Bi'OyS -^(Sr-CuO>g -KCa<Cu-0)l9 -HCaCuO) 
m -KSr Cu O)l9 -»(BiO)li -illilC « 2 SOIOefsiirii 
<0 » ^ »i(BiO) ®.(Sr.Cu.O) ©.(Ca-CuO) ®. 
(Sr Cu O)® . (Bi-O)S <OiqS JC4tt« (O r y )- ^fSi 
^m^^-^xmrn^^^^^^y ^ -f* C t-CBi^li 

<oe(i9 ll(Bi O)€ 5A« (Sr-Ca Cu O)® 11 
^lt-CBi^l*O80K48OJft-e^-C10A. 110K«<?>ift'& 
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-**o $ <bU2^}-WoiaCRB#W*«X. SrO.CuO^r 
^iX^fLm^\Z2k-r^. tt»PfM2^. CaO.CuO 
*-€-*t'CitraP#U4A, 2Ar^, tt«9#PJl2^. 
SrO,CuO*-e-*t-e'*tI^P#U2A-roSrO«r2A> *S?fi 
B$(ffl2^. BiO«:6A, IS^fB* iaj253-, oStJe-C^SS 

3£fii«rBi;^110KjSf£««<O®««fiJ: 0 <>S< LT 
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40mA ^ L >::P$OSrO,CaOO^S{i£ft li & <> U 
O.lsA/sec-C* o >t:o > zHilTO «r600V. 

30mA t L>::B#UCuOO^KiaaU0.2A/8ec-C^>o 
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|fr/< ^ - > j: . iStt^iS IC36A(18Ax2)coBi^ 
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n-ato l5l±44Bi^llOKffiOffi»Jce5^*J/ir/Ufi 

(Bi O)® «r6A, (SrCaCuO)® «rloA t fia^Si" * C 
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